RH
Relative humidity in air [%] 1 calculation (Greenwood et al. 2004 ). In contrast, hydrological effects of plant evapotranspiration 6 (ET) on induced soil suction (or negative pore-water pressure) receive relatively less attention.
7
Although there were studies from agricultural literature investigating soil responses during plant 8 ET, they mainly focused on changes of soil moisture and hydrological water balance due to the studies, the hydrological effects of plant ET on induced suction is identified not to be consistent.
22
It is found that vegetated soil could induce higher suctions than bare soil, but in some occasions (Feddes et al. 1976; van Genuchten 1987) , which reflects the ability of root-water uptake when
21
ET takes place in soil having different initial wetness. When ET happens in relatively wet soil 22 that has suction less than that corresponding to anaerobiosis point, an, transpiring stops (AT = 23 0) due to a lack of soil aeration (i.e., oxygen stress; Dasberg and Bakker 1970) . When ET takes 24 place in drier soil that has suction higher than an but lower than that corresponding to field 25 capacity (fc), grass is considered to be at the most favourable condition for water uptake (AT = 26 PT). In dry soil that has suction higher than fc, capillary force in soil becomes significant to 27 retain water and hence suppress root-water uptake, commonly referred to as water stress (Hillel 28 1998; AT < PT). Transpiration ceases when suction reaches the wilting point wp (AT = 0). 29
30
In the literature, the an and fc is empirically reported to range from 1 to 5 kPa and from 40 to 31 80 kPa (Feddes et al. 1976 (i.e., amount of water content drop due to an increase in suction) of soil. The higher the 7 permeability or the desorption rate, the lower the soil moisture content is held at equilibrium, 8 and hence the higher the fc is. 9 
10
In addition, the ability of root-water uptake would also be affected by the characteristics of grass Table 1.   35   36 In this field study, the grassed slope was divided into two sections, one of which the top 0.1 m of 37 the soil containing roots was excavated to form a bare slope, while the other section remained as is (i.e., grassed slope). In each slope, a number of tensiometers were installed to measure 1 negative pore-water pressure (PWP) or suction at 0.5, 1.0, and 1.5 m depths. slope is found to be indiscernible during both periods. This seems to suggest that the depth of influence zone of suction due to grass ET was less than 1 m, below which the suction was not 1 likely to be affected by root-water uptake within the root zone (i.e., the top 0.1 m). . This is likely attributed to the lack of soil aeration as the build-up of oxygen stress 32 may have suppressed root metabolism and hence root-water uptake. As discussed in Section 2, 33 soil aeration is experimentally found to be sufficient when air-filled porosity of soil is higher than 34 5%-10%. It can be estimated from the WRC (Figure 1 ) that the suction (i.e., an) corresponding 35 to this range of air-filled porosity is 1 -5 kPa and 5 -12 kPa for the soil in Cases SK and USA, 36 respectively. When root-water take happened in soil having suction higher than this range of an, 37
ET-induced suction in grassed slopes, in turn, became higher than evaporation-induced suction 38 in bare slopes by at least 15% (Figure 3 ). This is because suction higher than the an 39 corresponds to degree of saturation below 70% (Figure 1) , and any oxygen stress developed is 1 likely to have relieved as air permeability at such low degree of saturation may be high enough 2 for sufficient soil aeration.
4
For Case SGP, it is similarly observed that suction induced in the grassed slope was higher 5 than that in the bare slope, when ET happened in soil that has initial suction ranging between 6 15 -40 kPa (Figure 3 ). This is, however, somewhat unexpected. According to the WRC shown 7 in Figure 1 , the soil type (i.e., silty clay) encountered in this case appears to have greater water 8 retention capability than those in the other two cases. For air-filled porosity of 5% -10%, the 9 corresponding suction (i.e., an) of this particular soil type is higher than 200 kPa. In other 10 words, oxygen stress is anticipated to have been developed to suppress root metabolism when 11 root-water uptake took place in the relatively wet soil with suction ranged between 15 and 40 12 kPa. While an seems to be a crucial factor that governs the ability of root-water uptake, this 13
parameter is not only a function of the hydraulic properties of soil, but also depends on the 14 grass type and its adaptability to climatic conditions. Direct measurement of this characteristic 15 suction in the field is therefore not straightforward. As far as the author is aware, studies to 
26
The additional suction retained in the grassed slope is, however, less likely attributed to grass 27 root-water uptake. During rainfall, RH in air is usually high, while solar radiation is low due to grassed slope did not necessarily help retaining higher suctions after subjecting to both rainfall 5 events in periods 1 and 2. Any benefit due to higher suction gained from previous drying period 6 by evaporation (for bare slope) and ET (for grassed slope) was not significant.
8
On the contrary, for the fine sand slopes investigated in Case USA, it is similar to Case SGP 9 that suctions retained after both the rainfall with an intensity of 14 mm/d in period 1 (Figure 4 
24
For a given initial suction, it can be seen that the final suction retained in the grassed slope in 25 Case SGP was higher than that in the bare slope after rainfall. Moreover, the amount of suction 26 drop in the grassed slope (33% -66%) is much smaller than that in the bare slope (50% -90%).
27
One possible mechanism resulting in higher suction retained in the grassed slope might be 28 attributed to the reduction of water permeability due to blockage of water flow channels by grass 
